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together until one cutter has passed completely through 
both beads (101) of the tyre so as to separate them com- 
pletely from the tyre (102). 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AX, 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mall 


TT 


Trinidad and Tobago 


Bi 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


VU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d T I voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucie 


RU 


Russian Federatioo 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


L.R 


Liberia 


SG 


Singapore 







BNSDOCID: <WO 9930575A". J_> 



WO 99/30878 



PCT/GB98/03740 

P^TTMATi r, TVRF, RIM CUTTING SYSTEM 



-pyirl of this Invention 

The present invention relates to an apparatus for removing the total bead 
seat area from the sidewalls of pneumatic tyres. 

5 Back ground to this Inven tion 

In order for the material of pneumatic tyres to be recycled in some form or 
other, or for them to be used for fuel, it is necessary to remove the wire 
reinforcement core, which is contained in the edges of the tyres which 
contact the seating areas of wheels to which the tyres are fitted. Also, these 

10 reinforcements have an intrinsic value. 

Machines for carrying out this operation exist, some of which utilise a 
rotating cutter and others of which utilise a reciprocating action. The 
present invention is of the latter type. 

An existing reciprocating vehicle tyre rim core remover is disclosed in 
15 specification US 4, 355, 556. In this apparatus, which is fully automated, 
there are two opposed tubular cutters. Associated with the upper cutter 
there is a conical tyre centraliser and ejector positioned to push severed tyre 
beads through the lower cutter onto a conveyor belt for removal. Initially, a 
tyre, the rim cores of which are to be removed, is placed on an annular 
20 support table, positioned approximately co-axially with the cutters by means 
of four equally spaced radially movable locators. The upper cutter is then 
lowered until the central locator contacts the edges of the tyre. Further 
movement of the central locator accurately centres the tyre with respect to 
the cutters before pressing the upper bead of the tyre firmly upon the lower 
25 one which rests on the annular support. The upper cutter then descends 
until teeth on its lower edge mesh with corresponding teeth on the lower 
cutter. When severance of the rim core has been completed, the ejector is 
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lowered to expel the severed tyre core through the lower cutter, the upper 
cutter is raised and the tyre ejected from the machine, which is then ready 
for the next cycle. 

It is the object of the present invention to provide an improved pneumatic 
5 tyre rim core removal apparatus. 

According to the present invention there is provided an apparatus for the 
removal of pneumatic tyre rim cores, comprising a pair of opposed 
concentric tubular cutters, means for positioning, in an operative position 

10 between the cutters, a tyre, the rim beads of which are to be removed, and 
means for moving at least one cutter relative to the other, characterised in 
that the means for positioning the tyre between the cutters is adapted to 
urge the beads of the tyre together prior to the operation of the cutters, and 
the edges of the cutters are adapted to pass one within the other, thereby to 

15 separate completely the rim beads of the tyre from the remainder of the 
tyre. 

Preferably the planes of the edges of the cutters are inclined at an angle to 
facilitate the shearing action of the cutters. A limited amount of rotary 
movement may be provided for the same purpose. 

20 

The invention will now be described, by way of example, with reference to 
the accompanying drawings, in which, 

Figure 1 is a part-sectioned front view of an embodiment of the 
25 invention in a first phase of operation, 

Figure 2 is a part- sectioned front view of the embodiment of Figure 1 
in a second phase of operation, 
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Figure 3 is a part- sectioned front view of the embodiment of Figure 1 
in a third phase of operation, and 

Figure 4 is a part-sectioned front view of the embodiment of Figure 1 
5 in a fourth phase of operation. 

Referring to the drawings, a machine 100 for the removal of the reinforced 
beads 101 of a pneumatic tyre 102 consists of a rigid framework 103 upon 
which there is mounted an hydraulic ram 104 and four regularly spaced 

10 subsidiary hydraulic rams 105. An annular upper cutting tool 106 is 
mounted on the shaft 107 of the hydraulic ram 104. The subsidiary rams 
105 are connected to an annular compression ring 108 which is positioned 
above a tyre support bed 109, which surrounds a lower cutting tool 110. The 
shaft 107 of the ram 104 terminates in a guiding taper 111 which co- 

15 operates with an annular guide 112 mounted on a lower bearing structure 
113 which forms part of the framework of the machine 100, 
Associated with the machine 100, but not illustrated, are conveyor belt 
systems for supplying tyres to the machine and for removing de-beaded 
tyres and beads, together with a system for controlling the operation of the 

20 machine. 

The cycle of operations is as follows: 

a) Cutters 106, 109 appropriate to a size of tyre 102 to be de-beaded, are 
25 selected and fitted to the machine 100. (It is not necessary always to 

change the compression ring 108 and tyre support bed 109 because 
their shapes enable them to operate with a range of tyre diameters) . 
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b) The subsidiary rams 105 are actuated to cause the compression ring 
108 to bear on the upper side wall 114 of the tyre 102 and urge it 
against the lower side wall 115 of the tyre 102 bringing the beads 101 
of the tyre 102 together and forcing the lower sidewall 115 of the tyre 
5 102 against the tyre support bed 109 and lower cutting tool 110. 



c) The main ram 104 is then actuated. Initially, the tapered guide 

portion 111 of the shaft 107 of the ram 104 engages the guide 112, so 
centralising the cutters 106 and 111, before the upper cutter 106 

10 makes contact with the tyre 102, The downward motion of the upper 

cutter 106 is continued until it has passed right through the beads 
101 of the tyre 102, and into the lower cutter 110, so severing the 
beads 101 of the tyre and causing them to fall into the space 116 
inside the lower cutter 110. 

15 The rams 104, 105 are to then retracted, enabling the now de-beaded 

tyre 102 to be removed from the machine. 

Although in the embodiment of the invention described is operated 
hydraulically, it can equally well be operated pneumatically or 
2 o mechanically. 



4 



WO 99/30878 



PCT/GB98/03740 



CLAIMS 

1. An apparatus for the removal of rim cores (beads) (101) from a pneumatic 
tyre (102), comprising two opposed tubular concentric cutters (106, 110), 
means (105, 108, 109) for positioning a tyre (102) the rim beads (101) are 
to be removed in an operative position between the cutters (106, 110) and 
means (104, 107) for moving at least one cutter (106) relative to the other 
cutter (110) characterised in that the means (105, 108, 109) for 
positioning the tyre (102) between the cutters (106, 110) is adapted to 
urge the beads (101) of the tyre (102) together prior to the operation of 
the cutters (106, 110), and that the cutters (106, 110) are adapted to pass 
one within the other thereby to separate completely the rim beads (101) 
from the remainder of the tyre (102). 

2. An apparatus according to claim 1 characterised that at least one of the 
cutters (106, 110) has cutting edge the plane of which is adapted to be at 
an acute angle to the axis of the cutter (106, 110). 

3. An apparatus according to claim 2 characterised in that only one of the 
cutters (106, 110) is movable and that the plane of the cutting of that 
cutter (106) is at an acute angle to the axis of motion of that cutter (106). 

4. An apparatus according to any of claims 1 to 3 characterised in that the 
means (104, 107) for moving the cutters (106, 110) is adapted to impart a 
rotary motion as well as an axial motion to at least one of the cutters 
(106, 110). 

5. An apparatus according to any proceeding claim characterised in that 

there is included means (105, 108) for urging the sidewalls (114, 115) of 

5 
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the tyre (102) together prior to the cutters (106, 110) commencing the 
cutting operation. 

6. A method of removing the rim cores (beads) from a pneumatic tyre 
characterised in that there is included the operations of: 

a) Placing a tyre (102) the beads (101) of which are to be removed in 
an annular tyre support bed (109). 

b) Urging the side walls (114, 115) of the tyre (102) together and 
against a cylindrical first cutter (110) surrounded by the tyre 
support bed (109). 

c) Urging a second cutter (106) axially towards the tyre (102) and the 
first cutter (110). 

d) Continuing the movement of the upper second cutter (106) until it 
has passed completely through the tyre (102) and entered the first 
cutter (110) thereby to sever the beads (101) from the tyre (102). 

7. A method according to claim 6 characterised in that a rotary motion is 
applied to at least one of the cutters (106, 110) during the cutting 
operation. 

8. A method according to claim 7 characterised in that the rotary motion is 
applied to the cutter (106) which is moved axially relative to the other 
cutter (110). 

6 
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